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Longfin Smelt Population Status Update – 

Disaggregating Forces helps determine Reasons for 

the Decline of Longfin Smelt 
Posted on January 24, 2016 by Tom Cannon 

Last summer I opined on the loss of the Longfin Smelt from the Bay-Delta estuary1. A recent 
paper in the Transactions of the American Fishery Society looks to “disaggregating forces”… 
“By disaggregating the life-stage-specific constraints on population dynamics, our results can 
help to inform a future ESA listing decision for Longfin Smelt and can assist in development of 
the accompanying recovery plan if the population is listed”.2

What the authors of the study did was to separate the population into life stages or age groups to 
view the population dynamics to determine at which stage or age the apparent cause of the 
decline may be occurring. With a two-year life cycle, there are basically two life stages. Young 
Longfin are produced and rear in their first year in the upper estuary (Delta and eastern Bay). 
The second year they continue rearing in the Bay and nearby ocean until reaching maturity and 
returning to the upper estuary to spawn. The review came to the following conclusions: 

1. It corroborated past studies in finding that production of young is related to freshwater
inflow to the estuary.

2. The production of young determines the subsequent abundance of age two adults.
3. The production of young is also related to the previous number of adult age-2 spawners.
4. The survival from age 1 to age 2 (young recruits to adult spawners) is related to Bay and

Ocean conditions, and may be declining in recent decades.

While the first three “forces” were anticipated, the fourth indicates a decline in the production 
capacity of the lower estuary and ocean. The ocean has been a factor in recent decades decline 
and improvements in salmon, so why not Longfin? Seems logical. A decline in Bay productivity 
for whatever reason is more ominous. Could this be related to effects on the Bay from higher 
Delta exports over the last several decades, recent multiyear droughts, or the combination of 
both? Has the productivity of the Bay been compromised? “[T]he mechanisms affecting juvenile 
survival are more likely to operate in mesohaline or marine environments than in freshwater or 
low-salinity-zone waters.” 

The facts remain that the population of Longfin Smelt in the San Francisco Bay-Delta estuary 
has crashed. The numbers recorded in recent index years is especially low (see footnote #1). 

1 http://calsport.org/fisheriesblog/?p=338 
2 http://www.tandfonline.com/doi/full/10.1080/00028487.2015.1100136 

http://calsport.org/fisheriesblog/?p=669 
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Bay-Delta trawl survey results for this recent December just published compared to past survey 
years (Figures 1 and 2) support my earlier conclusion – “they are gone”. The slow population 
death spiral from low young production, to poor spawner production, to poor young production, 
has reached its course, as also suggested by Hobbs and Moyle3. 

3 http://www.waterdeeply.org/op-eds/2015/09/8433/days-longfin/ 

http://calsport.org/fisheriesblog/?p=669 
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Figure 1. December catch of Longfin Smelt in Bay Otter Trawl Survey, 2011-20154 

4 http://www.dfg.ca.gov/delta/data/BayStudy/CPUE_map.asp 

http://calsport.org/fisheriesblog/?p=669 
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Figure 2. December catch of Longfin Smelt in Bay Midwater Trawl Survey, 2011-2015. 

http://calsport.org/fisheriesblog/?p=669 




